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Specifications 

1. Title 

Preparation of Vinegar Using Citrus Fruit as Raw Material 
and Products Thereof 

2 . Claims 

(1) A method for preparing vinegar from citrus fruit, said 
method being characterized by the fact that it is comprised of a 
step of clarifying citrus fruit juice by the action of an enzyme, 
a step of adj usting the acidity of the fruit juice , a step of 
heating the juice to sterilize it, which is followed by a cooling 
step, a step of adding alcohol to the clear juice, a step of 
inoculating the juice with acetic acid bacteria to start acetic 
acid fermentation, thereby forming acetic acid, a step of 
maturing the juice, a subsequent step of filtering waste microbes 
in the resulting citrus vinegar with a filtering apparatus, and a 
step of adding fruit juice obtained from unripe citrus fruit for 
flavoring, thus obtaining a product. 

(2) Vinegar that is a citrus vinegar produced by a method 
for preparing vinegar from citrus fruit, said method being 
characterized by the fact that it is comprised of a step of 
clarifying citrus fruit juice by the action of an enzyme, a step 
of regula ting the acidity of the fruit juice , a step of heating 
the juice to sterilize it, which is followed by a cooling step, a 
step of adding alcohol to the clear juice, a step of inoculating 
the juice with acetic acid bacteria to start acetic acid 
fermentation, thereby forming acetic acid, a step of maturing the 



juice, a subsequent step of filtering waste microbes in the 
resulting citrus vinegar with a filtering apparatus, and a step 
of adding fruit juice obtained from unripe citrus fruit for 
flavoring, thus obtaining a product. 

(3) A method for preparing vinegar from citrus fruit and 
products thereof pertaining to Claim 1 or 2 whose technical 
characteristic is that pectinase is used as the enzyme for 
clarifying fruit juice that is 100 % citrus fruit juice. 
3. Detailed Explanation of the Invention 
[Field of Industrial Application] 

The present invention, which is a method for preparing 
vinegar from citrus fruit as raw material and products thereof, 
provides a method for preparing vinegar using 100 % fruit juice 
of any type of citrus fruit, such as oranges, navel oranges, 
ponkan oranges, lemons, onshu oranges, hassaku oranges, etc., as 
the raw material of vinegar and also provides vinegar that is 
citrus vinegar prepared by this method as well as products that 
utilize said vinegar. 
[Prior Art] 

A prior process of preparing vinegar consists of a step of 
[illegible] raw material fruit juice, a step of adding alcohol to 
it, a step of inoc ulating acetic acid bacteria to bring about 
acetic acid fermentation, a step of maturing the juice, and a 
subsequent step of filtering and sterilizing to obtain a finished 
product . 
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To produce vinegar from citrus fruit juice by applying the 
prior production process to citrus fruit, a technology that can 
completely eliminate the fiber content of the fruit juice, which 
causes vinegar to change its color, is required. Since this 
technology does not exist in the prior preparation process, it is 
technically difficult to accomplish this. Thus, if vinegar is 
prepared from raw material consisting of 100 percent natural 
fruit juice, the vinegar changes its color and loses its flavor. 
Although serious research and development have been carried out 
to achieve a technology for preparing vinegar from raw material 
consisting of 100 percent citrus fruit juice, a practical 
technology that can prepare this type of vinegar as a commercial 
product has not been achieved. 
[Problems that the Invention Intends to Solve] 

Preparing vinegar from fruit_j uice containin g about 30 
perc^t^n^^ to the prior art does not cause 

mU ch color change, and the vinegar obtained after maturing and 
filtration shows no decrease in clearness and retains some 
flavor. However, if 100 percent fruit juice is used to prepare 
vinegar, a large quantity of fibers contained in [illegible] 
changes into brown pigments (this phenomenon is called browning) 
in about the third month of maturing in the vinegar preparation 
process. Filtering the vinegar cannot eliminate brown pigments 
completely, and the vinegar is [illegible] brown. Furthermore, 
the vinegar loses flavor completely. Thus, the prior method 
cannot prepare a satisfactory product that can be sold as citrus 



vinegar . 

These problems are the unsolved problems of the vinegar 
production process, and, if a new technology that can prepare 
vinegar from 100 percent fruit juice is developed from a unique 
technical concept utilizing natural laws, fruit juice obtained by 
squeezing citrus fruit grown domestically in large quantities can 
be processed as [illegible] . Therefore, developing this type of 
technology is a challenge that can yield some degree of 
economical effect. However, there have been technical 
difficulties that have to be solved to develop this kind of 
technology, and, as a consequence, this kind of technology has 

not been developed yet. 

The new technology of the present invention solved the 
problem of browning [illegible] and the problem of flavor loss at 
the same time, thereby achieving a method for preparing vinegar 
that is clear and that c ontains a fresh flavor component usin g 
100 percent citrus fruit' juice as the raw material. As a 
c onsequence, it be ^Tp^slble to bring the production of 100 
percent fruit vinegar that is transparent and has good flavor and 
taste to a commercially practical level. 
[Means of Solving the Technical Problems] 

The present invention pertaining to a method for preparing 
vinegar from citrus fruit as raw material and its products solves 
the unsolved technical problems of the prior art as follows. An 
enzyme, pectinase, acts on the fibers contained in fruit juice so 
as to hydrolyze pectin in the pulp component and forms it into a 



low-molecular substance, thus making citrus fruit juice into 
clear and thin-textured fruit juice, and to citrus vinegar 
obtained by processing this clear fruit juice is added juice 
obtained by squeezing unripe citrus fruit so as to give flavor to 
the vinegar, thereby obtaining a finished product. The following 
explains in detail the preparation process of vinegar that can be 
prepared from citrus fruit juice according to said method that 
solves the technical problems of the prior method and of products 
prepared from said vinegar. 

juice consisting of 100 percent citrus fruit juice is 
clarified by the action of pectinase. an enzyme, thereby 

obtaining clear fruit juice. 

To this clear juice, ^odium_cit rate is added_ to_adjust_the 
acidity to PH 4.6, and the juice is heat-sterilized at 60°C 
(t-e^er^eTln^nr following section are in the Celsius scale) 
for 30 minutes and then cooled. Thereafter, ethy^alcohol^s 
added so as to occupy 6 percent of the adjusted clear fruit 
j~u7c^Said adjusted clear fruit juice is transferred to a 
fermentation tank for acetic acid fermentation and incubated with 
acetic acid bacteria, thereby causing the juice to undergo acetic 
acid fermentation at 25 to 3 [illegible! ° . The fermentation is 
stopped when the acetic acid concentration reaches 5.0 percent. 

The juice in the fermentation tank, whose acetic acid 
concentration has reached 5.0 percent, is kept in a dark and cool 
place at a temperature of 25" or below for 5 to 6 months for 
maturing. The matured citrus vinegar is filtered with a 



filtering apparatus to eliminate waste microbes, and 100 percent 
fruit juice obtained by squeezing unripe citrus fruit is added to 

it to give flavor. 

This finished vinegar, which is a citrus vinegar, is packed 
in containers and heat-sterilized at 60°C for 30 minutes, after 
which it is cooled [illegible], thereby yielding a product. 
[Operation] 

By the action of an enzyme pectinase added to citrus fruit 
juice, the pectin in fibers is hydrolyzed and converted to a low- 
molecular substance; as a result, the citrus fruit juice becomes 
clear juice with a thin texture. If 100 percent fruit juice 
obtained by squeezing citrus fruit is formed into clear juice by 
the action of an enzyme pectinase, this juice can be made into 
vinegar without substantial browning by transferring the prepared 
juice into a fermentation tank, by inoculating it with acetic 
acid bacteria so as to subject it to acetic acid fermentation, by 
terminating the fermentation when the acetic acid concentration 
reaches 5 percent, and by maturing the obtained vinegar in a dark 
and cool place for 5 to 6 months. On the other hand, if the 
acidity of raw material fruit juice consisting of 100 percent 
citrus fruit juice that has not been acted upon by the enzyme is 
adjusted to P H 4.6, and the juice is inoculated with acetic acid 
bacteria for acetic acid fermentation and then matured after the 
completion of the fermentation, browning starts to occur after 
the third month of maturing, and flavor is also lost. Moreover, 
this brown color cannot be eliminated by filtering the vinegar 



obtained in this manner with a filtering apparatus. 

Therefore, the function of the enzyme pectinase is to act on 
raw material juice to change it into clear juice for the purpose 
of preventing browning from occurring in a vinegar preparation 
process . 

The waste microbes in the vinegar that has been matured for 
5 to 6 months in a dark and cool place at 25°C or below is 
eliminated by adsorbing them with a filtration agent and active 
carbon, and 100 percent fruit juice squeezed from unripe citrus 
fruit is then added to the vinegar so as to give it flavor, thus 
finishing a product. Juice obtained from unripe fruit is added 
for the purpose of giving flavor to the finished vinegar product. 

Because fully ripened citrus fruit yields juice with a high 
sugar content, vinegar with a high sugar content can be obtained 
from it. If fully ripened citrus fruit is used, its juice 
becomes vinegar with a high sugar content after undergoing a 
vinegar preparation process, and, if an enzyme acts on this raw 
material citrus juice in the preparation process, the raw 
material becomes clear fruit juice; thus, browning does not occur 
much during the maturing process of vinegar. Even if some degree 
of browning takes place, by filtering the vinegar with a 
filtering apparatus, the brown pigments can be adsorbed 
completely by a filtration agent and active carbon, which is an 
adsorbent; as a result, the vinegar becomes a colorless clear 
liquid at the finished stage. 
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Since it is difficult to completely retain the natural 
flavor that citrus fruit possesses originally throughout the 
process of making vinegar from juice, while the present invention 
makes it possible to produce vinegar without browning by using 
clear fruit juice obtained by the action of an enzyme in the 
preparation process, it adds fruit juice obtained by squeezing 
unripe fruit after the filtration of the product so as to 
supplement the flavor component lost during the production 
process and to give flavor to the citrus vinegar product. 

The vinegar produced according to the method of the present 
invention is colorless and clear, showing no clouding caused by 
browning, is sweet, having a high sugar content, and contains a 
large amount of an extract component; therefore, it has a mild 
taste and is flavorful. As for the nutrients of this vinegar, it 
contains a large amount of sugar, extract, vitamin C, and the 
like. 

[Working Examples] 

The attached drawing is a flow chart for explaining the 
present invention's method of preparing vinegar from citrus fruit 
and the preparation steps of the product. 

The following presents a working example of the process of 
preparing citrus vinegar as a fruit vinegar from onshu oranges 
according to the method of the present invention. The following 
also explains in detail the products of orange vinegar, which is 
a citrus vinegar obtained as a fruit vinegar in the working 
example of the method of the present invention. 



Raw material onshu oranges are squeezed, thereby obtaining 
100 percent citrus fruit juice. This juice is frozen and stored, 
and it is taken out from the freezer as necessary for use. In 
order to clarify defrosted fruit juice, the fibers sedimented in 
the juice are acted upon by an enzyme pectinase so as to 
hydrolyze pectin and to give a thin texture to the juice, thus 
preparing clear fruit juice. 

in order to adjust the acidity of this clarified orange 
juice, sodium citrate is added, thereby adjusting the pH to 4 . 6 . 

The adjusted orange juice is heat-sterilized at 60°C for 30 
minutes and then cooled. Ethyl alcohol is then added to the 
adjusted orange juice so as to occupy 6 percent of it. Instead 
of ethyl alcohol, unrefined sake may be used. When fruit juice 
is inoculated with acetic acid bacteria and fermented, alcohol 
becomes acid. 

The adjusted fruit juice is transferred to a fermentation 
tank and is inoculated with acetic acid bacteria. The acetic 
acid fermentation is carried out at 25 to 30° and stopped when 
the acetic acid concentration reaches 5.0 percent. When the 
temperature of the fermentation tank exceeds 30°, the degree of 
browning increases; therefore, a temperature ranging from 25 to 
30° is appropriate, and it is important to pay close attention to 
the temperature so as to prevent it from going above this range. 

After the acetic acid fermentation is terminated, the 
resulting product is matured for 5 to 6 months in a dark and cool 
place at 25°C or below. During this maturing period, 
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considerable coloring takes place, but it can be eliminated by 
adsorbing it with active carbon. 

in order to eliminate waste microbes in the orange vinegar 
thus prepared by adsorbing them with active carbon provided in a 
filtering apparatus, the vinegar is filtered with a filtering 
apparatus in which a filtration agent and active carbon as an 

adsorbent are provided. 

100 percent fruit juice obtained by squeezing unripe onshu 
oranges is then added to give flavor to the vinegar, thereby 
obtaining a finished product. 

After the finished orange vinegar product is packed in a 
container, it is heat-sterilized at 60°C for 30 minutes and 
cooled with cold water, thus obtaining a final product. This is 
referred to as orange vinegar 100. 

Table 1 shows the comparison results of the nutrients 
contained in orange vinegar 100 with those in apple vinegar and 
rice vinegar (referred to as commercially available vinegars) . 





orange vinegar 
100 


apple vinegar 


rice vinegar 


suqar content 


10.1% 


4.2% 


3.7% 


extract 


8.80 


5.89 


4.00 


ash content 


0.7 


0.2 


0.64 


calcium 


2.5 


2.0 


2.0 




45.5 


55.0 


6.0 


potassium 
vitamin C 


18.0 


0 


0 


PH 


3 .80 


3 .10 


2_ L 5 
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The fruit content of orange vinegar 100 is 100 percent. If 
the fruit content of vinegar is 30 percent or more, vinegar 
conforms to the food-related JAS standards as fruit vinegar. 

As shown in Table 1, the sugar content, extract content, and 
vitamin C content of orange vinegar 100 are 10.1 percent, 8.80 
mg , and 18.0 mg, respectively, thus having values higher than 
those of the commercially available vinegars. Orange vinegar 100 
has a high sugar content and is sweet. It also contains a large 
quantity of amino acid, which is the extract component; 
therefore, it tastes mild and sour. It has a large quantity of 
inorganic substances, such as calcium, potassium, etc. It 
contains a large amount of vitamin C. Because orange vinegar 100 
has these characteristics, it is feasible to produce it 
commercially as a fruit vinegar. 

This orange vinegar 100 has a fresh orange flavor and 
sweetness and sourness that leave no aftertaste, thus rendering 
itself suitable for various types of cooking. Various products 
can be prepared using orange vinegar 100, some application 
examples of which include a vinegar sauce for fish stew, 
vinegar/soy bean paste sauce, vinegar/soy sauce, vinegar/soy 
sauce flavored with ground white radish, vinegar/soy sauce 
flavored with ginger, sesame seed seasoned vinegar, vinegar 
mixture, Chinese style sauce, sweet vinegar sauce, marinade, 
dressing, health drink made from honey and orange vinegar, fruit 
jelly containing orange vinegar, and so forth. 
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Table 2 and Table 3 are for explaining the formula examples 
of Application Example 1, orange vinegar drink, and Application 
Example 2, orange vinegar jelly. 

TABLE 2 FORMULA EXAMPLE OF ORANGE VINEGAR DRINK 



component 



orange vinegar 



honey 



oligosaccharide 



vitamin C 



vitam B2 



water 



Total 



content in percent 



10 



0.01 



0 .001 



79.989 



100 



TABLE 3 FORMULA EXAMPLE OF ORANGE VINEGAR JELLY 



component 



orange vinegar 



sugar 



honey 



oligosaccharide 



jellying agent 



spice 



water 



Total 



content in percent 



10 



15 



0.1 



65.9 



100 



[Effects] 

The present invention's method for preparing vinegar from 
citrus fruit and its products are characterized by the fact that 
the products are produced by clarifying 100 percent citrus fruit 
juice by the action of an enzyme (pectinase) , by adding alcohol, 
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by inoculating it with acetic acid bacteria, by subjecting it to 
acetic acid fermentation to form acetic acid, by maturing it, and 
subsequently by adding fruit juice obtained from unripe citrus 
fruit for flavoring; thus, the present invention makes it 
possible to produce clear citrus vinegar with good flavor and 
taste from 100 percent fruit juice obtained by squeezing all 
kinds of citrus fruits, such as oranges, navel oranges, ponkan 
oranges, lemons, hassaku oranges, etc. The obtained products 
contain sugar, extract, and vitamin C in large quantities and 
have many applications; therefore, by putting this technique into 
practical use immediately, a considerable economical effect can 
be expected. 

4. Brief Explanation of the Invention 

The attached drawing is a flow chart for explaining the 
present invention's method of preparing vinegar from citrus fruit 
and the preparation steps of the product. 
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